Introduction: Given that primary care has been found to be the most likely point of entry into the health care system for concussion patients, diagnosis and management of concussions are vital to the education of family medicine physicians. Studies of primary care residencies reveal a self-perceived deTciency in sports medicine education. This project was designed to determine the effect of a concussion management clinic on family medicine residents' conTdence in and personal value placed on diagnosing and managing concussions.
Introduction
Concussion management has proven to be an important topic in family medicine education as concussions, or mild traumatic brain injuries, occur in a wide variety of sports and occupations, with many states requiring medical professional clearance to return to play in high school sports. Additionally, primary care is the most likely point of entry into the health care system for concussion patients, while studies on primary care residents have revealed a deTciency in concussion management and diagnostic knowledge as well as overall sports medicine education.
A concussion referral clinic within a family medicine residency would be ideally suited to centralize patients into a unique educational experience by increasing concussion patient numbers and providing a structured setting for faculty to evaluate residents. While this type of resident educational experience has been seen in similar referralbased residency procedure clinics, literature is sparse in studies evaluating the educational outcomes of such experiences. In summer 2016, a concussion referral clinic was established within a family medicine residency, comprised of 12 residents per postgraduate year, embedded within a community-based hospital in the Southeastern United States. The concussion clinic took place within a sports medicine specialty clinic that was physically located within the family medicine residency. Concussion patients were previously managed within their individual primary care clinics. The concussion clinic consolidated continuity of care for virtually all new concussion patients at the hospital, as the emergency department and each primary care odce were provided a pathway to refer patients with a goal of each patient being seen in the referral clinic within 72 hours of initial presentation. All referral sources were provided with a handout to give to patients contact information for the concussion clinic, as well as initial management recommendations for concussion patients. Patients were excluded from enrollment and sent for specialty evaluation in cases of open head trauma, radiologic abnormalities on imaging indicating trauma, or if the concussion had occurred more than 2 weeks prior to presentation.
Over the course of the Trst academic year during which the concussion clinic was implemented, residents cared for 57 concussion patients. To provide exposure to a variety of concussion evaluation tools and in the patient settings they might be most helpful, residents used the Sport Concussion Odce Assessment Tool (SCOAT), Child-SCAT3, and the Military Acute Concussion Evaluation (MACE). Patients were scheduled for follow up within the clinic until completion of a return-to-play protocol or until they had demonstrated prolonged or atypical symptoms requiring specialty referral. We hypothesized that implementation of this concussion clinic would increase residents' conTdence in diagnosing and managing concussions. Additionally, we hypothesized that residents place a high personal value on these clinical skills, and that this high value would remain unchanged or further increase with their participation in the concussion clinic.
Methods
During the 2016-2017 academic year, an anonymous online survey was sent to family medicine residents at a community-based hospital. The survey was sent before implementation of the clinic, using a Likert-type scale to establish a baseline of resident conTdence in diagnosing and managing concussions, their perceived value of these clinical skills, and an estimate of the number of concussion cases they have treated throughout their medical careers. This survey was resent to residents 5 and 11 months after implementation of the clinic, the latter coinciding with completion of the academic year.
The differences between survey results were compared using analysis of variance (ANOVA). Additionally, the number of concussions seen was tested for association with resident conTdence and value using a Pearson correlation. Data sets were analyzed using SPSS 24.0 (IBM, Armonk, NY Further analysis of the data showed the number of concussions seen (Table 2 ) positively correlated with both resident conTdence and value placed on diagnosing concussion, managing both uncomplicated and complicated concussions, and advising athletes on return to play (Table 3) .
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successful in increasing resident conTdence in diagnosing and managing concussions. The statistical difference in conTdence was between preintervention and 11 months, and not 5 months. This trend may suggest that increased exposure over time is essential to increasing conTdence; however, given our analysis of the data using mean survey responses and resident exposure to the concussion clinic occurring only during a speciTc clinical rotation during the academic year, this trend may more likely be due to increasing participation of the residents in the clinic as the year progressed.
As hypothesized, residents placed high value on these clinical skills, and this value was maintained postintervention. Thus, in light of these valued skills, increased conTdence in concussion diagnosis and management is a Trst step to increasing willingness of residents to provide optimal concussion care beyond residency.
Although this project was not designed to directly assess patient outcomes, we hypothesize that increased conTdence and increased exposure to concussions could lead to better, more standardized treatment. By establishing a central location for concussion management, future studies on patient outcomes would be easier to perform, allowing further opportunities to monitor outcomes. New studies could be conducted to gauge how effective residents were in managing concussions before and after the clinic's implementation by studying various patient-oriented outcomes or provider standard-of-care reviews, as it is didcult to conclude whether the statistically signiTcant increases in our mean survey responses were clinically or educationally meaningful without such outcome-based measures.
Although results showed a statistically signiTcant increase in resident conTdence, the study lacked a control that would isolate the concussion clinic and not routine residency curriculum as the reason for this increase in conTdence. The positive correlation between number of concussions seen and our measured variables would suggest this increase was impacted by a clinic experience designed to increase concussion patient exposure. As surveys were anonymous, participants' responses were not linked across time points, thus this study was limited to using a one-way ANOVA to best analyze results, despite having to violate the assumption of independence between samples. However, as the analysis utilized the same small cohort of residents, Tndings were more likely to represent improvements in conTdence rather than demographic shifts. As with all self-reported surveys, bias is possible and a social desirability bias could have inclined residents to respond favorably.
Conclusion
This project was the Trst to evaluate the impact of a concussion clinic on resident education and is a promising step toward improving concussion education in family medicine and other primary care residencies. Additionally, this project further validates the use of specialty clinics within family medicine residencies as an educational tool. Future studies could be directed toward adopting a similar clinic at other primary care residencies, with efforts made to either include a full academic year of preintervention monitoring or a separate control residency program if multiple sites could be studied.
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